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1. 

2. 

PURPOSE 

This procedure is an interim procedure for classifying the backlog of soil and sediment 
investigationderived material (Dh4) generated from environmental investigations. 
Specifically, this procedure is used to determine a risk-based disposition of soil and 
sediment drums being managed in accordance with 4-F99-ENV-OPS-F0.23, Management 
of Soil and Sediment Investigationderived Materials. This procedure, although specific for 

. IDM generated in the future will be classified in accordance with 
a modified procedure for the disposition of IDM. The modifications to this procedure will 
incorporate currently existing plant procedures and SW-846. 

to other containers such as crates or half crat 

SCOPE 
t 

This procedure applies to all EG&G Rocky Flats, Lnc. (EG&G) Environmental Restoration 
Management (ERM) employees and subcontractors involved in the disposition of soil and 
sediment IDM. A flow chart outlining the processes described in this procedure is shown 
in Appendix I ,  IDM Evaluation Flow Chart. 

This procedure addresses the following topics: 
0 

0 .  

0 

0 

e 

0 

0 

Review of Form F0.23A 
Review of process knowledge and analytical results [in accordance with Appendix 2, 
Form F0.29A, IDM Resource Conservation Recovery Act (RCRA) Constituent of 
Concern and Toxicity Characteristic Leaching Procedure flCLP) Determination 
(Form F0.29A) and Form F0.29D, Adequacy Determination (Form F0.29D)I 
Adequacy Determination Form (in accordance with Form F0.29D, Adequacy 
Determination Form in Appendix 2) 
Data management 
Comparison of reported detection limits @L) 
Calcufating average concentrations 
Metals comparison 
TCLP comparison 
IDM RCRA Constituents of Concern (in accordance with Appendix 3, IDM RCR4 
Constituents of Concern) 
Performing RCRA risk analysis [in accordance with Appendix 4, Form F0.29B, 
RCRA Risk Analysis (Form F0.29B)I 
Performing inclusive risk analysis [in accordance with Appendix 5, Form F0.29C, 
Inclusive Risk Analysis (Form F0.29C)I 
Managing IDM 
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~ 

3. OVERVIEW 

This overview provides a descriptive summary of the steps required to complete 
4H46-ENV-OPS-F0.29. Chemical concentrations of various constituents in soils and 
sediments in drums are classified either by analytical results from corresponding tield 
samples or by analytical results from IDM samples. The analyses are performed in 
accordance with approved individual project-specific work plans. Analytical results are 
recorded on Form F0.29A (Appendix 2). Radioactivity determinations will be addressed at 
a later date. Measured levels of organic compounds and metals detected in the soil and 
sediment IDM are compared with criteria defined in this procedure and are ultimately 
classified as one of the following: 

Case No. 1: 
Soil and sediment that contain IDM RCRA Constituents of Concern andlor IDM 
Constituents of Concern, which do not exhibit the characteristics of corrosivity, reactivity, 
or ignitability, which do not exceed adjusted TCLP regulatory levels, the RCRA risk- 
analysis criteria, the inclusive risk-analysis criteria, or that do not contain any metals above 
background and organics above the DL, and can be managed and disposed of in accordance 
with 4-F99-ENV-OPS-F0.23. However, an independent radiological evaluation is still 
required. 

Case No. 2: 
Soil and sediment that contain IDM RCRA Constituents of Concern (Appendix 3) which 
exhibit the characteristics of corrosivity, reactivity or ignitabil ity, or exceed adjusted TCLP 
regulatory levels and/or exceed RCRA risk-analysis criteria, and will require management 
as a RCRA hazardous waste. However, an independent radiological evaluation is still 
required. 

Case No. 3: 
Soil and sediment that contain IDM RCRA Constituents of Concern and IDM Constituents 
of Concern exceeding inclusive risk-analysis criteria, and require management in accordance 
with the site-specific Record of Decision (ROD) when issued. However, an independent 
radiological evaluation is still required. 
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3.1 Background Comparison 

It is unnecessary to assess the impact of metals detected at naturally occurring levels. To 
define the presence of constituents above background levels in soils and sediments, the 
concentrations of detected metals in the materials (or the average concentration when the 
drum contains IDM from more than one sampling interval in the borehole) will be 
compared with the mean plus two standard deviations (mean + 2SD) of background data, 
as detined using data from the Department of Energy (DOE) Background Geochemical 
Characterization Report. If the concentration of a metal is below the background mean + 
2SD, the metal will be dropped from further consideration. If a background mean + 2SD 
cannot be obtained for a particular metal, that metal will be retained for further 
consideration. 

3.2 TCLP Constituent of Concern ComDarison 

IDM with metals detected in concentrations above background mean + 2SD, metals with no 
associated mean + ZSD, and organic compounds detected above the Rocky Flats 
Environmental Database System (RFEDS) DL will. be evaluated to determine if they include 
TCLP Constituents of Concern. TCLP Constituents of Concern are those constituents 
defined in 6 CCR 1007-3 Section 261.24. If TCLP Constituents of Concern are present, a 
TCLP Constituent of Concern comparison will be performed. 

TCLP regulatory levels are determined for leachate extracted from a solid matrix and are 
expressed in terms of rng/L. However, soil and sediment IDM analytical results are 
reported in terms of mg/kg. The TCLP test itself has not been performed on most Rocky 
Flats Plant @FP) investigation samples. Therefore, an approximation factor (AF) is used to 
convert the TCLP regulatory level to a soil concentration for cornparison to soil analytical 
results. An XF of 20 has been selected for rhis purpose as required by the SW-836 Method 
13 11 for material containing greater than or equal to 0.5% solids. No TCLP comparison 
will be performed for constituents that do not have established TCLP regulatory levels, as 
identitied in 6 CCR 1007-3 Section 261.24 or in Appendix 6, TCLP Regulatory Levels and 
Table of Risk-based Concentrations. 
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3.2 TCLP Constituent of Concern Comparison (continued) 

If any one TCLP constituent concentration in the IDM exceeds the AF-adjusted TCLP 
regulatory level, then the corresponding drummed soil or sediment IDM will be managed as 
a RCRA waste. Even if an AF-adjusted TCLP regulatory level is exceeded, the remaining 
constituents in the IDM will be retained for evaluation in the RCRA risk analysis described 
in this procedure. Furthermore, constituents that do not exceed the adjusted TCLP 
comparison will be retained for evaluation in the RCRA and/or inclusive risk analysis 
described in this procedure. 

3.3 IDM RCRA Constituents of Concern Evaluation and RCRA Risk Analvsis 

After the IDM has been evaluated to determine if it contains any TCLP Constituents of 
Concern, the IDM will then be evaluated to determine if any other IDM RCRA Constituents 
of Concern are present. Appendix 3 contains IDM RCRA Constituents of Concern. The 
IDM RCRA Constituents of Concern listed in Appendix 3 include all RCRA Appendix VIII 
constituents, except tentatively identified compounds (TICS), that have been reported as of 
03/01/94 in the RFEDS. If a Constituent of Concern is reported from WEDS but is not 
listed in Appendix 3, then the Constituent of Concem will be compared with Appendix VIII 
to 6 CCR 1007-3 Part 261 to determine if the Constituent of Concern is a RCRA waste. If 
any IDM RCRA Constituents of Concern are present, or any identified RCRA waste is 
present, a RCRA risk analysis will be performed. If IDM RCRA Constituents of Concern 
are not present, an inclusive risk analysis will be performed. 

Both the RCRA and inclusive risk analyses evaluate the human zxposure pathways of direct 
ingestion of soil, dermal absorption of constituents from soil, inhalation of suspended 
(airborne) soil, and ingestion of food grown in contaminated soil. Chemical-specific risk- 
based concentrations (RBCs) for soil are derived such that the risk from long-term exposure 
to the chemical concentration in soil corresponds to either a 106 excess cancer risk or a 
Hazardous Quotient (HQ) of 1 for noncarcinogenic effects. Ratios of the chemical 
concentration in the IDM to the RBC are calculated. Then, the ratios of the constituent 
concentrations to the RBCs are summed, yielding a sum of carcinogenic risk ratios and a 
sum of noncarcinogenic hazard ratios. 
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3.3 IDM RCRA Constituents of Concern Evaluation and RCRA Risk Analysis (continued) 

For IDM RCRA Constituents of Concern, if either the sum for carcinogenic effects exceeds 
1 (representing a cumulative 10" risk level) for exposure to multiple carcinogens or the sum 
for noncarcinogenic effects exceeds I [representing a cumulative Hazard Index (HI) of 11, 
the RCRA risk-analysis criteria are exceeded. If the RCRA risk-analysis criteria are 
exceeded, the IDM will be managed as a RCRA waste. If the IDM do not exceed the 
RCRA risk-analysis criteria, the IDM will be further evaluated in the inclusive risk analysis. 

3.4 Inclusive Risk Analvsis 

An inclusive risk analysis will be performed on all IDM that did not exceed the RCRA risk- 
analysis critqria. The inclusive risk analysis is similar to the RCRA risk analysis except 
that all organic compounds detected above DLs and all metals above background levels are 
assessed whether they are IDM RCRA Constituents of Concern or not. The ratios of the 
constituent concentrations to the RBCs are summed as is done in the RCRA risk analysis. 

For all IDM Constituents of Concern, if either the sum for carcinogenic effects exceeds 1 
(representing a cumulative 10" risk level) or the sum for noncarcinogenic effects exceeds 1 
(representing a cumulative HI of l),  the inclusive risk-analysis criteria are exceeded. If the 
inclusive risk-analysis criteria are exceeded. the IDM will be managed as a non-RCRA [or 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)] 
waste. If the inclusive risk-analysis criteria are not exceeded, the IDM will require 
management in accordance with 4-F99-ENV-OPS-F0.23. 

3.5 Final lDM Classification 

Based upon the results of the steps outlined in this procedure, the IDM will ultimately be 
classified as one of the following: 

Case No. 1: 
If the soil and sediment IDM previously evaluatd did not exhibit the characteristics of 
corrosivity, ipitability, or reactivity, did not exceed the adjusted TCLP regulatory level, 
the RCRA risk-analysis criteria, and the inclusive risk-analysis criteria, or did not contain 
any metals above background and organic components above the DL, then the LDM can be 
managed as uncontaminated and disposed of in accordance with 4-F99-ENV-OPS-F0.23. 
However, an independent radiological evaluation is still required. 
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3.5 Final IDM Classification (continued) 

Case No. 2: 
If the soil and sediment IDM previously evaluated exhibited the characteristics of 
corrosivity, ignitability or reactivity or exceeded the adjusted TCLP regulatory level, and/or 
the RCRA risk-analysis criteria, then the IDM will require management as a RCRA 
hazardous waste. However, an independent radiological evaluation is still required. 

Case No. 3: 
If the soil and sediment IDM previously evaluated exceeded the inclusive risk-analysis 
criteria, then the IDM will require management as a non-RCRA waste containing 
Constituents of Concern in accordance with the site-specific ROD, when issued. However, 
ai independent radiological evaluation is still required. 

4. DEFINITIONS 

Toxicity Characteristic LRaching Procedure (TCLP). An analytical method for extracting 
leachates to determine the mobility of both organic and inorganic contaminants present in 
liquid, solid, and multiphasic wastes. TCLP Constituents of Concern are those constituents 
as defined in 6 CCR 1007-3 Section 261.24. Although analytical results for soil and 
sediment IDM are expressed in terms of mg/kg, the results of TCLP analyses are expressed 
in terms of rng/L, and for these purposes, are considered equivalent to parts per million 

OPmh 

Reported Detection Limits (DLs). Detection limits reported in the RFEDS 

Risk-based Concentrations (RBCs). Concentration levels for individual chemicals in soil 
that correspond to either a lod excess cancer risk or an HQ of 1 for noncarcinogenic 
effects. 

Mean + 2SD . Threshold limits of background'data, as defined using data from the DOE 
Background Geochemical Characterization Report. The mean + 2SD provides the value to 
detine the presence of constituents above background levels in soils and sediments. The 
mean + 2SD will be used in this procedure. Because most metal distributions in the 
background data are neither normal nor lognormal, the more conservative approach, in 
other words, the use of the mean and standard deviation as computed assuming a normal 
distribution, will be used for this procedure. 



I DISPOSITION OF SOIL AND 4-H46-ENV-OPS-FO.29 
SEDIMENT INVESTIGATION- REVISION 0 
DERIVED MATERIALS. 51 12/94 PAGE 11 OF 70 

5. 

5.1 

5.2 

5.3 

5.4 

5.5 

RESPONSTBTLITIES 

ERM Environmental EnPineerinP & Technolorn CEE&TL 

Documents personnel qualifications to perform this procedure in the project Quality 
Assurance (QA) files. 

Ensures that this procedure is performed correctly. 

ERM Environmental ODerations Management (EOW 

Manages soil and sediment IDM in permitted and interim-status storage areas in accordance 
with applicable regulations and procedures. 

ERM Proiect File Center (PFQ 

Manages quality-related forms transmitted to the ERM PFC in accordance with 
2-G18-ER-ADM-17.01, Quality Assurance Records Management. 

ERM Proiect Manager IpkQ 

Evaluates analytical data from WEDS to determine disposition of soil and sediment IDM. 

Approves the data adequacy determination form. 

Approves final soil determinations. 

Assigns waste codes and labels the soil and sediment IDM. 

ERM Risk Management Personnel 

Conducts or oversees all risk analyses required by this procedure.. 

Recalculates risk-based soil concentrations by using up-to-date toxicity information on an 
annual basis in accordance with this procedure. 

Revises the IDM RCRA Constituents of Concern list and the IDM Constituents of Concern 
list on an annual or as-needed basis as new Constituents of Concern are identified. 

. .. 
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5.6 ERM Sarnde Management - RFEDS 

Conducts data management. 

6. TRAINING 

ERM EE&T 
Ensure that all personnel rue appropriately trained and qualified to perform the duties, 
tasks, and responsibilities of their assigned jobs. 

Ensure that personnel training and qualification requirements for activities described in 
this procedure have been identified by the ERM Training and Qualification group. 

I 

Ensure that ERM EG&G subcontractor personnel meet the required training and 
qualifications specified by the Training and Qualification group. 

Ensure that documentation and verification of both ERM-specific training and 
Performance Based Training has been documented by the Training and Qualification 
group. 
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7. IN!XRUCTIONS 

7.1 Review of Form F0.23A 

General procedures for the management of the drums containing soil and sediment IDM are 
contained in 4F99-ENV-OPS-F0.23. Form F0.23A, Soil and Sediment IDM Form, 
contains information to be used in the implementation of this procedure. The data reported 
on Form F0.23A were obtained in accordance with 4-F99-ENV-OPS-F0.23. 

NOTE Appendix I contains a flow chart outlining the processes described in this 
procedure. 

ERMPM ! 

[ 11 Obtain the applicable Form F0.23A or equivalent information. 

[2] IF a completed Form F0.23A or equivalent information is NOT available, 
THEN: 

[A] , Exit this procedure. 

[B] GO to 4-F99-ENV-OPS-F0.23. 

[3] IF a completed Form F0.23A is available, 
THEN review the information on process knowledge on Form F0.23A. 

NOTE 1 Form F0.29A (Appendix 2)  is used fo r  determining,the disposition of soil and 
sediment IDM. 

NOTE 2 Appendix 7, Fonn F0.29E,  Computer-generated Classification of D M  Will be 
used before June 1, 1994 to replace Appendixes 2,  4 ,  and 5 for the existing 
backlog of 1DM drums. Form FO.29E is a computer-generated form that 
conrains the essenriai information LO classijj the backlog of IDM drums. After 
June I ,  1994, Appendixes 2 ,  4 ,  and 5 will be used to classif) IDM drums. 

ERM EE&T 
[4] Ensure that Forms F0.29A, B, and C are used for all data except those for the 

backlog of drums containing IDM. 
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7.2 Review of Process Knowledge and Analvtial Results 

ERM PM 
[ 11 Record the following as required on Form F0.29A: 

Rocky Flats Project 
Date 
ERM Project Manager 
Soil Sample Location 
Soil Depth Interval 

Check (4 the appropriate box on Form F0.29A to show whether process knowledge 
indicates that the IDM being evaluated potentially contains constituents with the 
following characteristics in accordance with 6 CCR 1007-3 Sections 261.20 - 261.23: 

Corrosive 
Ignitable 
Reactive 

[2] 

7.3 Adeauncv Determination Form 

Form F0.29D documents that enough appropriate and adequate analytical information to 
perform a waste characterization evaluation is associated with each drum of IDM. 
Analytical information is appropriate and adequate when each drum has at least one set of 
data from each analytical method listed on the form. However, analytical information may 
still be considered appropriate and adequate where discrepancies or missing information are 
explained and documented as to the relevance of each analytical method by the ERM PM. 
A reason must be provided for analyses that were not performed and that rationale must be 
documented on Form F0.29D. If the ERM PM has determined that additional analytical 
methods and information would not assist in performing a waste characterization evaluation, 
then that (those) analytical method(s) would not be required to have been completed in 
order for the analytical information to be considered appropriate and adequate. 

ERM PM 
[ I ]  Obtain an Adequacy Determination Form (Form F0.29D) for each drum of IDM to 

be evaluated through the instructions specified in this procedure. 
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7.3 Adequacy Determination Form (continued) 

ERM PM (continued) 

[2] Record the following as required on Form F0.29D: 
0, Drum number 

Boring location 

0. Associated sample numbers 
Individual Hazardous Substance Site (IHSS) location 

Analytical method names for each sample 

NOTE 1 Analytical samples used to classify soils and sediments are to be gathered in 
accordance with approved project-specific work plans. 

NOTE 2 Associated sample numbers and analytical method names for each drum of IDM 
can be obtained by querying the W E D S  database and specifically requesting 
this information. 

NOTE 3 When organic analytes in the database set are B-qualified (meaning that these 
analytes were detecred in laboratory blank),  the data are usable but should be 
flagged. B-qualified data will be used in the risk assessment compuranons, and 
a comment will be added to either Fonn FO.29B, C, or E (whichever is 
appropriate) documenting that B-qualified dara were used. r f  drums of IDM 
that had B-qualijed dara associated with them are determined to be above 
RCRA or CERCLA risk asessment criteria, the drum of IDM may require 
firrher evaluation to detennine if the blank contamination (B-qualified data) 
inappropriately contributed to the determination of risk associated with the 
d m .  

[3] IF associated sample numbers and analytical method names for each sample are 
available from WEDS, 
THEN record on Form F0.29D whether the following analytical suites are available 
by checking (4 the Yes or No column, as appropriate: 

VOAs 
0 BNAs [or semi-volatiles (SVOAs)] 
e PesticidedPCBs 

Metals 
Rads 
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7.3 Adequacy Determination Form (continued) 

ERM PM (continued) 

[4] I F  the response in Step 7.3[3] is Yes for all of the analytical methods, 
THEN: 

[A] Sign or initial and date Form F0.29D 

[B] Go to Step 7.3[8]. 

[5] IF the response in Step 7.3[3] is No for any of the analytical methods, 
THEN: 

[A] Provide an answer to the question, Ifno, why?, on Form F0.29D for each No 

response. 

I31 Perform the evaluation stipulated in Step 7.3[6] or [7], as appropriate. 

The answer to this question will vary widely. The ERM PM may need to refer 
to the approved project-specific work plan or to historical release reports to 
confirm that this particular type of contamination was not of concern in the area 
from which the drum of IDM was obtained. 

[6]  IF another analytical sample can be used to provide a more comprehensive waste 
characterization protile for the drum of IDM under evaluation, 
THEN record a Yes by Can another sample be used to characterize this drum? on 
Form F0.29D. 

Analytical samples associated with nearby boreholes may, in some instances, be used 
to provide a more comprehensive waste characterization protile for the drum of IDM 
under evaluation. Whether an association using the following hierarchy is appropriate 
will be left to the professional discretion and judgment of the ERM PM. 
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7.3 Adequacy Determination Form (continued) 

NOTE 1 n e  following hierarchy has been developed to assist in detennining which 
samples can be used to provide missing analytical infomation. Whether a 
sample was taken ar a more shallow deprh within the same locarion (borehole) 
that was sampled for the missing analytical infomation will need to be 
determined. I f  such a sample is not available, the next consideration should be 
given to the closesr borehole wirhin the same IHSSfor a sample taken to the 
same depth as the samples in the dnun. I f  that infomation is not available, a 
sample may be used from up to that depth from any borehole within the IHSS. 
732eflnal step in the hierarchy is to use a sample from below the depth of the 
other samples in the same borehole. 

Hisrorical infomarion regarding sampling plan rationale for various areas may 
be obtained from individuals knowledgeable about partems of contamination at 
the RFP, sampling plans and sampling strategies for the parzicular area from 
which the d m  of IDA4 was obtained, or from she approved project-specific 
work plans. 

NOTE 2 

ERM PM (continued) 

[7] IF another analytical sample CANNOT be used to provide a more comprehensive 
waste characterization profile for the drum of IDM under evaluation, 
THEN record a No by Can another sample be used to characrerize this d m ?  on 
Form F0.29D. 

[8j \.VHEN Form F0.29D is complete, 
THEN: 

[A] 

[B] Go to Step 7.3[9]. 

Record on Form F0.29A whether the analytical data are adequate for drum 
characterization by checking (4 the Yes or No box, as appropriate. 

Sign or initial and date Form F0.29D. 

[9] 

THEN: 
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7.3 Adequacy Determination Form (continued) 

ERM PM (continued) 
[A] Exit this procedure. 

[B] Review the approved project-specific work pian. 

If the data are not adequate to characterize the drummed IDM, the ERM PM 
may decide to resample the drummed IDM. The ERM PM may request that a 
resample be taken of drummed IDM in accordance with 5-2 1000-OPS-F0.20, 
Rev. 0, Sampling Liquids and Solids from Environmental Materials Containers 
(when issued). 

[ 111 IF the. analytical data are adequate to characterize the drummed IDM, 
THEN perform the data management steps as stipulated in Section 7.4, Data 
Management. 

7.4 Data iMnnagernent 

This section should be performed by a person with experience in data management. Data 
management can either be done on a drum-bydrum basis or for a larger data set. 

ERM PPI 

[ 11 Do NOT use this procedure until all analytical information is available for a drum. 
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7.4 Data Management (continued) 

ERM PM (continued) 

[2] WHEN the associated sample numbers are available for each drum, 
THEN request the analytical results from WEDS. 

The information required to complete the data management steps are: 

Sample number. 

Sample QC partner. 
Sample date. 

Location (that is, borehole number). 

Sample type [such as sediment (SD) or borehole (BH)]. 
Sample QA/QC code [such as REAL, duplicate @UP), or rinsates (RNS)]. 

Test group code (that is, method name). 
Result type [such as target (TRG or TR,,), dilution (DIL or DLJ, replicate (REP 
or RPJ, or re-extraction (REX or w, where n =  1,2,3 ...)I. 
Chemical. 
Parameter code. 
Lab QA code. 
Result. 
Unit measure. 
Error. 
Qualifier. 
Detect limit. 
Validation. 
Matrix. 
Secondary result type. 
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7.4 Data Management (continued) 

ERM Sample Management - RFEDS 

[3] Do NOT provide to the ERM PM the following information or analytical results on 
either the WEDS hardcopy or electronic copy, as appropriate: 

0. 

Tentatively identified organic compounds (TICS) 
Nutrient species from the metals data (calcium, iron, magnesium, potassium, 
and sodium) 
Silicon (or silica) 
All analytes with the test method of WQPL except cyanide, nitrate or 
nitritehitrate, pH, and ignitability 
All rinsates (RNS), trip blanks (TB), and matrix spikedmatrix spike duplicates 
(MSIMSDs); however, record these sample numbers to prove that they were not 
overlooked in the evaluation. 
All sample numbers belonging to the RNS, TBs, and MS/MSDs from the list of 
sample numbers associated with the drum. 

[4] IF both a validated and an unvalidated result are available for a sample or analyte 
pair, 
THEN do NOT provide the unvalidated result to the ERM PM. 

[SI Determine if a sample has both a DIL (or DLJ or. REX (or R.XJ and TRG (or TFQ 
(lab QA codes) result for any analyte. 

[A] IF the DIL (or DL,,) is U-qualified (nondetect), 
THEN do NOT provide the 7RG (or TR,,) (E-qualitied) record for that analyte. 

[B] IF one of the pair of results is E-qualitied, 
THEN: 

[a] Do NOT provide the E-qualified record for that analyte. 

To] Retain the other result. 



DISPOSITION OF SOIL AND 4-H46-ENV-OPS-FO.29 
SEDIMENT INVESTIGATION- REVISION 0 
DERIVED MATERIALS 5/ 1 2 /94 PAGE 21 OF 70 

7.4 Data Management (continued) 

ERM Sample Management - RFEDS (continued) 

[C] IF the ZPG (or TRJ result has no data qualifier. 
THEN: 

[a] Retain the TRG (or TRJ record for that analyte. 

I31 Do NOT provide the DIL (or DLJ or REX (or RX,,) for that analyte. 

[6] Ensure that the analytical units for the soil and sediment samples are consistent and 
conform to the following: 

Metals - MG/KG 

Tritium - pCi/L 
0 

0' YOA, BNA, and PEST - UG/KG 

Radionuclides (except tritium) - pCi/g 

Cyanide, Nitrate, and Nitrite/Nitrate - UG/G (equivalent to MG/KG) 

Any data reported in units per liter (except tritium) cannot be evaluated by the 
computer program used in this procedure. The RBCs, TCLP comparison, and 
background mean + 2SD comparison included herein cannot be used for liquids. 

[7] Determine if the QC partner (the REAL) is available for all DUPs. 

[A] IF the REAL is available, 
AND both the REAL and DUP contain detected values, 
THEN: 

[a] Average the DUP and REAL results for all of the detected compounds. 

I31 Replace the REAL result with the average. 

[c] Delete the original DUP record result. 

[B] . IF both the REAL and DUP results are U-qualified, 
THEN retain the sample concentration with the smaller number in the result 
column. 
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7.4 Data Management (continued) 

E M  Sample Management - RFEDS (continued) 

[C] IF either the REAL or DUP has a detected value and the other is U-qualified, 
THEN: 

[a] Retain the detected value. 

[b] Delete the U-qualified record. 

[8] Convert all results, units, and detection limits to MG/KG for nonradionuclides. 

[A] JF the laboratory reported the result in UG/KG, 
THEN convert the units to MG/KG, and divide the numbers in the result and 
detection limit columns by 1000. 

Results for cyanide, nitrate, nitratelnitrite are given in units of UG/G. Because 
UG/G is equivalent to MG/KG, only the unit’s designation needs to be changed; 
the values in the result and detection limit columns remain unchanged. 

ERM PM 
[9] WHEN the data management has been completed, 

THEN review the results. 

[ 101 IF all analytical results for a particular constituent are U-qualified, 
THEN do NOT evaluate this analyte any further. 

[ 111 IF both detected and U-qualified analytical or all detected results exist for a particular 
constituent, 
THEN: 

[A] Record the name of the analyte on Form F0.29A, Column 1. 

[B] Record all analytical resuIts for that constituent on Form F0.29A, Column 2. 
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7.5 Cornmrison of Reported Detection Limits 

ERM PM 

[ 11 IF all constituents analyzed are U-qualified, 
THEN: 

[A] Check [J1 the All  analyres U-qualified (nondetecr) box on Form F0.29A. 

[B] Sign or initial Form F0.29A. 

[C] Go to Section 7.12. 

[2] IF any! constituent present in the soil and sediment IDM is NOT U-qualified, 
THEN go to Section 7.6, Calculating Average Concentrations. 

7.6 Calculatiw Averwe concentrations 

ERM PM 

[ 11 IF there is more than one analytical result for a particular analyte for an individual 
drum, 
THEN calculate an average concentration. 

The average concentration of detected constituents is calculated by replacing each U- 
qualified result with the detection limit divided by 2 and then using this value when 
the arithmetic mean is calculated on an analyte-by-analyte basis. 

121 IF the analytical results for a particular constituent in an individual drum are all U- 
qualified, 
THEN do NOT evaluate the analyte any further. 

[3] Enter the arithmetic mean concentration on Form F0,29A, Column 3, as appropriate. 

[4] IF metal constituents are reported as being present in the IDM, 
THEN go to Section 7.7, Metals Comparison. 

[5] IF metal constituents are NOT reported as being present in the IDM, 
T H E N  go to Section 7.8, TCLP Comparison. 
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7.7 Metals Comparison 

ERM Pkl 

[ 11 Compare the arithmetic mean value for each metal (obtained in the following steps) to 
the background mean + 2SD for that metal by using the mean + 2SD for geologic 
materials from the upper hydrostratigraphic unit [UHSU]. 

Table 1, Summary Statistics for UHSU Metals in Geologic Materials, presents the 
background mean + 2SD for geologic materials from the UHSU to be used in 
implementing this procedure. 

[2] Record the background mean + 2SD value obtained for metals on Form F0.29A7 
Column 4. 

(31 IF the average concentration of the metal is above the background mean + ZSD, 
OR if no background mean + 2SD exists for that particulat metal, 
THEN record Yes on Form F0.29A, Column 5. 

[4] IF the average concentration of the metal is NOT above the background mean + 
2SD, 
THEN record No on Form F0.29A, Column 5. 

[5] Remove from further evaluation any metal below the value of the background mean + 
2SD. 

[6] IF metals are the only constituents in the soil and sediment IDM, 
AND each metal is below the respective background mean + 2SD, 
THEN: 

[A]  Check [/1 the No Metals above background mean + 2SD and no organic 
compounds above reporting limits (unconrarninared marerial) box on Form 
F0.29A.  

[B] Sign or initial Form F0.29A. 

[C] Go to Section 7.12. 
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Table 1. Summary Statistics for Metals in UHSU Geologic Materials. 

ANALME 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
EERYLUUM 
CADMIUM 
CALCIUM 
CESIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
UlHIUM 
MAGNESIUM 
MANGANESE 
MERCURY 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
VANADIUM 
ZINC 

NOTE: COMPUTE 

GEOLOGIC SAMPLE NON- DETECT PERCENT MEAN STANDARD MEAN t 2SD UNITS 
UNIT SIZE, N DETECT DETECTS DEVIATION 

UHSU 
UHSU 
UHSU 
UHSU 
UHSU 
UHSU 
UHSU 
UHSU 
UHSU 
UHSU 
UHSU 
UHSU 
UHSU 
UHSU 
UHSU 
UHSU 
UHSU 
UHSU 
UHSU 
UHSU 
UHSU 
UHSU 
UHSU 
UHSU 
UHSU 
UHSU 
UHSU 
UHSU 

98 
66 
99 
99 
99 
81 
99 
95 
99 
99 
99 
99 
99 
99 
99 
99 
86 
99 
96 
98 
82 
83 
99 
99 
75 
92 
99 
9a 

1 
56 
29 
11 
18 
75 
1 

94 
15 
77 
5 
0 
1 

38 
4 
0 

64 
49 
14 
47 

50 
82 
63 
72 
67 
2 
7 

ao 

97 
11 
70 
88 

6 
98 
1 

a4 
22 
94 
99 
98 
61 
95 
99 
22 
50 

51 
2 
33 
17 
36 
3 
25 
97 
91 

a i  

a2 

98.98 
16.67 
70.71 
88.89 
81 .82 
7.41 
98.99 
1 .os 

84.85 
22.22 
94.95 
100.00 
98.99 
61.62 
95.96 
100.00 
25.58 
50.51 
85.42 
52.04 
2.44 
39.76 
17.17 
36.36 
4.00 
27.17 
97.98 
92.86 

12674 
6.28 
3.5 
96.2 
4.59 
0.6 

7053 
102.6 

18 
6.86 
12.55 
14532 
10.83 
9.75 
2875 
218 

0.167 
15.39 
19.14 
1545 
0.996 
5.66 
849 
43.4 
1.22 
67 

31.5 
35.9 

1 1372 
1.89 
4.42 
96.5 
4.82 
0.24 

16179 
32.7 
25 

5.33 
12.8 

13257 
7.09 
8.38 
3232 
342 

0.147 
9.01 
20.86 

1.253 
9.41 
399 
42.1 
1.17 
110 
28.5 
51.6 

1 882 

3541 8 
10.06 
12.34 

14.23 
1.08 

3941 1 
168 
68 

17.52 
38.15 
41046 
25.01 
26.51 
9339 
902 

0.461 
33.41 
60.86 
5309 
3.502 
24.48 
1647 
127.6 
3.56 
287 

289.2 

88.5 
139.1 

MG/KG 
MGIKG 
MGIKG 
MG/KG 
MGIKG 
MGIKG 
MGIKG 
MGIKG 
MGKG 
MGlKG 
MGIKG 
MG/KG 
MGlKG 
MGlKG 
MGIKG 
MG/KG 
MGlKG 
MGIKG 
MGfKG 

MGlKG 
MG/KG 
MGIKG 
MGKG 
MGIKG 
MGlKG 
MG/KG 
MGlKG 

MGIKG . 
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7.7 Metab Comparison (continued) 

ERM PM (continued) 

[7] IJ? other constituents are present, 
OR metals exceed the background mean + 2SD, 
THEN go to Section 7.8. 

7.8 TCLP Comparison 

NOTE If actual TCLP analysis was perfonned on any samples in a drum, then a 
straight TCLP comparison should be performed rather than using the 
approximation method described in Steps 7.8131 through 7.8151. 

ERM PM 
IF any metal or any organic constituents has a Yes recorded on Form F0.29A, 
Column 5, 
THEN determine if a TCLP regulatory level is available in Appendix 6, Table 6-1, 
TCLP Constituents of Concern Maximum Contaminant Levels. 

IF a TCLP regulatory level is available, 
THEN record the TCLP regulatory level for the constituent on Form F0.29A, 
Column 6. 

Multiply the TCLP regulatory level by the AF (20) and record the value on Form 
F0.29, Column 7. 

IF the AF-adjusted TCLP level on Form F0.29A, Column 7 ,  is less than the 
constituent concentration in Column 3, 
THEN record Yes in Column 8 for that constituent. 

IF the AF-adjusted TCLP level on Form F0.29A, Column 7, is greater than the 
constituent concentration in Column 3, 
THEN record No in Column 8. 

IF at least one Yes was recorded on F0.29A, Column 8, 
THEN: 

[A] Check [/1 the TCLP Regulatory Level Exceeded (RCRA hazardous waste) box 
on Form F0.29A. 
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7.8 TCLP Comparison (continued) 

ERM PM (continued) 
p] Go to Section 7.9, IDM RCRA Constituents of Concern. 

[7] IF only Nos were recorded on Form F0.29A, Column 8. 
THEN: 

[A] Check [A the TCLP Regulatory Level Nor Exceeded (pelfarm RCRA risk 
analysis) box on F0.29A. 

[B] Sign or initial Form F0.29A. 

[C] 'Go to Section 7.9, IDM RCRA Constituents of Concern. 

7.9 IDM RCRA Constituents of Concern 

ERM PM 

[ I ]  Evaluate if any constituent listed on Form F0.29A, Column 1, is an IDM RCRA 
Constituent of Concern. 

The IDM RCR4 Constituents of Concern are identitied in Appendix 3. 

[2] IF a constituent(s) listed on Form F).29A, Column 1, is identitied as a IDM RCRA 
Constituent of Concern in Appendix 3, 
THEN record Yes on Form F0.29A, Column 9, indicating that the constituent(s) is an 
IDM RCRA Constituent of Concern. 

[3] IF a constituent(s) listed on Form F0.29A, Column 1, is NOT identified as an IDM 
RCRA Constituent of Concern in Appendix 3, 
THEN compare the constituent(s) with Appendix VI11 to 6 CCR 1007-3 Part 261 to 
determine if the constituent(s) is a RCRA waste. 

[4] IF the constituent(s) listed on Form F0.29A, Column 1, that is NOT identified as an 
IDM RCRA Constituent of Concern in Appendix 3 but is listed as a RCRA waste in 
Appendix VI11 to 6 CCR 1007-3 Part 261, 
THEN record Yes on Form F0.29A, Column 9, indicating that the constituent(s) is an 
IDM RCRA Constituent of Concern. 
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7.9 IDM RCRA Constituents of Concern (continued) 

ERM PM (continued) 

[5] IF the constituent(s) listed on Form F0,29A, Column 1, is NOT identified as an IDM 
RCRA Constituent of Concern in Appendix 3, 
AND is NOT listed as a RCRA waste in Appendix VI11 to 6 CCR 1007-3 Part 261, 
THEN record No on Form F0.29A, Column 9, indicating that the constituent(s) is 
- not an IDM RCR4 Constituent of Concern. 

[6] IF no IDM RCRA Constituents of Concern are present, 
THEN: 

[A] ,Sign or initial Form F0.29A. 

Forward Form F0.29A to ERM Risk Management for performance of an 
inclusive risk analysis in accordance with Section 7.1 1, Performing Inclusive 
Risk Analysis (Form F0.29C). 

[7] IF IDM R C R 4  Constituents of Concern are present, 
THEN: 

[A] Check [J1 the IDM RCRA Constituents of Concern Present (perfom RCRA risk 
analysis) box on Form F0.29A. 

[B] Sign or initial Form F0.29A. 

[C] Forward Form F0.29A to ERM Risk Management to perform a RCRA risk 
analysis in accordance with Section 7.10, Performing RCRA Risk Analysis 
(Form F0.29B). 

If a constituent is not identified as an IDM RCRA Constituent of Concern in 
Appendix 3 but is a RCRA waste in Appendix VI11 to 6 CCR 1007-3 Part 261, 
then ERM Risk Management will include this constituent in the RCRA risk 
analysis and will calculate risk-based soil concentrations by using up-todate 
toxicity information, as appropriate. 
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7.10 Performing RCRA Risk Analvsis (Form F0.29B1 

NOTE A RCRA risk analysis is pegonned for all IDM RCRA Constituents of Concern 
and all identified RCRA wastes. The results are recorded on Fonn F0.29B in 
accordance with Appendix 5, Fonn F0.29B, RCRA Risk Analysis. A description 
of the calculation of RBCs is provided in Appendix 8, Risk-Analysis Method. 

E M  Risk Management Personnel 

[I]  Compare the analytical results for IDM RCRA Constituents of Concern listed on 
Form F0.29A with the RBCs for soil listed in Appendix 6, Table 6-2, IDM RCRA 
Constituents of Concern Carcinogens and Noncarcinogens Risk-based Concentrations 
for SoiI, foIIowing the procedure described in this section. 

[2] Record the following information on Form F0.29B: 
Rocky Flats Project 
Date 
ERM Project Manager 
Soil Sample Location 
Soil Depth Interval (if available) 

NOTE Organic compounds and metals thar are IDM RCRA Constituents of Concern are 
identif7ed on Form F 0 . 2 9 A ,  along with the associated individual and average 
concentrarions. 

[3] Transfer the analyte names and concentrations from Form F0.29A, C~lumns 1 and 2, 
to Form F0.29B, Columns 1 and 2. 

[4] Identitjl the carcinogenic and noncarcinogenic RBCs for each IDM RCRA Constituent 
of Concern in Appendix 6, Table 6-2. 

[A] Record the carcinogenic and noncarcinogenic RBCs on Form F0.29J3, Columns 
3 and 5, respectively. 

[BJ IF no Rf3C is available for a particular constituent, 
THEN record NA on Form F0.29B, Columns 3 or 5, as appropriate. 
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7.10 Performing RCRA Risk Analysis (Form F0.29B) (continued) 

ERM Risk Management Personnel (continued) 

[5 ]  Calculate the carcinogenic and noncarcinogenic RBCs for each identified RCRA waste 
that is NOT identified as an IDM RCRA Constituent of Concern. 

[A] Record the carcinogenic and noncarcinogenic RBCs on Form F0.29B, Columns 
3 and 5, respectively. 

[B] IF no RBC is available for a particular constituent, 
THEN record NA on Form F0.29B, Column 3 or 5, as appropriate. 

[6] IF an organic compound or metal h a s  values recorded on Form F0.29B, Columns 2 
and 3 ,  
THEN: 

[A] Divide Column 2 by Column 3 for each constituent on Form F0.29B. 

[B] Record the decimal fraction (ratio) on Form F0.29B, Column 4, for each 
constituent . 

[C] Sum all of the ratios on Form F0.29B, Column 4, and record the sum in the 
TOTAL block at the bottom of the column. 

[D] IF multiple pages for Form F0.29B are required, 
THEN use the GRAND TOTAL block to sum the TOTAL blocks for the 
analysis. 

[7] IF an organic compound or metal h a s  a value recorded on Form F0.29B, Columns 2 
and 5, 
THEN: 

[A] Divide Column 2 by Column 5 for each constituent on Form FO.29B. 

p] Record the decimal fraction (ratio) on Form F0.29B, Column 6, for each 
constituent. 

[C] Sum all of the ratios on Form F0.29B. Column 6. and record the sum in the 
TOTX block at the bottom of the column. 
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7.10 Performing R C R 4  Risk Analysis (Form F0.29B) (continued) 

ERM Risk iMnnngement Personnel (continued) 

[D] IF multiple pages for Form F0.29B are required, 
THEN use the GRAND TOTAL block to sum the TOTAL blocks for the 
analysis. 

[8] ' IF the TOTALS (or GRAW TOTALS) on Form F0.29B for both Columns 4 and 6 are 
equal to or less than 1, 
THEN: 

[A] Check (4 the Total carcinogenic and noncarcinogenic ratios are both equal to 
or less than 1 box. 

[B] 

[C] 

Sign or initial Form F0.29B. 

Forward Form F0.29B to the ERM PM for approval. 

ERM PM 
[D] Review the answers provided on Form F0.29A for Step 7.2[&] and Steps 

through 7.8161. 

[E] IF at least one YES is recorded in response to the questions or evaluations 
performed in either Step 7.2[2] or Steps 7.8[4] through 7.8[61, 
THEN: 

[a] . Review and sign or initial Form F0.29B. 

I31 Go to Section 7.12. 
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7.10 Performing RCFU Risk Analysis (Form F0.29B) (continued) 

ERM PM (continued) 

F] IF all NOS were recorded in response to the questions or evaluations performed 
in either Step 7.2[2] or Steps 7.8[4] through 7.8[6], 
THEN: 

[a] Review and sign or initial Form F0.29B. 

Any concerns or problem with Form F0.29B can be addressed with the 
ERM Risk Management Analyst responsible for that particular risk 
analysis before the form is approved. 

Forward the approved Form F0.29B to the responsible ERM Risk 
Management Analyst. 

, 

[b] 

ERM Risk Management Personnel 

[GI Perform an inclusive risk analysis on the drum of IDM in accordance with 
Section 7. I I .  

[9] IF the TOTAL (or GUAD TOT&, whichever is greater) on Form F0.29B for either 
Column 4 or 6 is greater than 1, 
THEN: 

[A] Check (4 the Total carcinogenic or noncarcinogenic ratio is greater than 1 
box. 

[B] Sign or initial Form F0.29B. 

[C] Forward Form F0.29B to the ERM PM for approval. 

ERM PM 

p] Review and sign or initial Form F0.29B. 

Any concerns or-problems with Form F0.29B can be addressed with the ERiM 
Risk Management Analyst responsible for that particular risk analysis before the 
form is approved. 

[E] Go to Section 7.12. 
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7.11 Performing Inclusive Risk Analvsis Form F0.29C1 

NOTE 1 An inclusive risk analysis is performed when either: 
No IDM RCRA Constituents of Concern are present as derennined in 
Section 7.9, or 
Both the total carcinogenic and noncarcinogenic ratios for IDM RCRA 
Constituents of Concern are equal to or less than I as derennined in 
Section 7.10, or the TCLP Regulatory Levels are not exceeded as 
determined in Sem'on 7.8. 

NOTE 2 Results of the inclusive risk analysis are recorded on Form F0.29C in 
accordance with Appendix 5, Inclusive Risk Analysis. A description of the 

t calculation of RBCs is provided in Appendix 8. 

E M  Risk Management Personnel 

[ 11 Compare the analytical results for IDM Constituents of Concern on Form F0.29A7 
Columns 1 and 2, with the RBCs for soil listed in Appendix 6, Table 6-3, IDM 
Constituents of Concern Carcinogenic and Noncarcinogenic Risk-based Concentrations 
for Soil, in accordance with this section. 

121 Record the following on Form F0.29C: 
Rocky Flats Project 
Date 
ERM Project Manager 

0-  Soil Sample Location 
Soil Depth Interval (if available) 

[3] Transfer the analyte names and concentrations from Form F 0 . 2 9 A ,  Columns 1 and 2, 
to Form F0.29C, Columns 1 and 2. 

[4] Identify the carcinogenic and noncarcinogenic RBCs for each organic compound and 
metal on Form F0.29C in Appendix 6, Table 6-3. 

[A] Record the carcinogenic and noncarcinogenic RBCs on Form F0.29C7 Columns 
3 and 5, respectively. 
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7.11 Performing Inclusive Risk Analysis (Form F0.29C) (continued) 

In those cases in which a constituent cannot be located on either the LDM RCRA 
Constituent of Concern List or the IDM Constituent of Concern List (both in 
Appendix 6), ERM Risk Management personnel will evaluate whether an RBC 
should be calculated for that constituent. 

ERiM Risk Management Personnel (continued) 

[B] IF no RBC is available for a particular constituent, 
THEN record NA on Form F0.29C, Columns 3 or 5, as appropriate. 

[5] IF an organic compound or metal has  values recorded on Form F0.29C, Columns 2 
and 3, 
THEN: 

[A] Divide Column 2 by Column 3 for each constituent on Form F0.29C. 

[B] Record the decimal fraction (ratio) on Form F0.29C, Column 4, for each 
constituent. 

[C] Sum all of the ratios on Form F0.29C, Column 4, and record the sum in &he 
TOTAL block at the.bottom of the column. 

[D] IF multiple pages for Form F0.29C are required, 
THEN use the GRAM TOTAL block to sum the TOTAL blocks for the 
analysis. 

[6] IF an organic compound or metal has values recorded on Form F0.29C, Columns 2 
and 5, 
THEN: 

[A] Divide Column 2 by Column 5 for each constituent on Form F0.29C. 

[BJ Record the decimal fraction (ratio) on Form F0.29C, Column 6, for each 
constituent. 

[C ]  Sum all ofthe ratios on Form F0.29C. Column 6, and record the sum in the 
TOTAL block at the bottom of the column. 
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7.11 Performing Inclusive Risk Analysis (Form F0.29C) (continued) 

ERM Risk iManagement Personnel (continued) 

[D] IF multiple pages for Form F0.29C are required, 
THEN use the GRAND TOTAL block to sum the TOTAL blocks for the 
analysis. 

[7] IF the TOTALS (or G R A m  TOTALS) on Form F0.29C for both Columns 4 and 6, 
are less than or equal to 1, 
THEN: 

[A] Check (4 the Total carcinogenic and noncarcinogenic ratios are'both less than 
or equal to I box. 

[B] Sign or initial Form F0.29C. 

[C] Forward Form F0.29C to the ERM PM for approvd. 

ERM PM 

Ir>] Review and sign or initial Form F0.29C. 

Any concerns or problems with Form F0.29C can be addressed with the ERM 
Risk Management Analyst responsible for that particular risk analysis before the 
form is approved. 

[E] Go to Section 7.12. 

ERM Risk ivanngement Personnel 

[8] IF the TOTAL (or GRAW TOTAL) blocks on Form F0.29C for either Columns 4 or 
6, is greater than 1, 
THEN: 

[A] Check (4 the Total carcinogenic or noncarcinogenic ratio is greater than I 
box. 

[B] Sign or initial Form F0.29C. 

[C] Forward Form F0.29C to the ERM PM for approval. 
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7.11 Performing Inclusive Risk Analysis (Form FO.29C) (continued) 

Em1 PM 

[D] Review and sign or initial Form F0.29C. 
Any concerns or problems with Form F0.29C can be addressed with the ERM 
Risk Management Analyst responsible for that particular risk analysis before the 
form is approved. 

[E] Go to Section 7.12. 

7.12 Managing IDM 

NOTE An independent radiological evaluation is still required but will be addressed at 
a later date. 

ERM EOM 
[ 11 IF all of the following conditions exist: 

Form F0.29A, Column 5, is No for all metals, 
Both the T O T A  (or GRAND T O T A )  block on Form F0.29B, Columns 4 and 
6, or on Form F0.29C, Columns 1 and 6, are both less than or equal to 1, 
The block is checked on Form F0.29A that states TCLP regulatory level nor 
exceeded @e@orm RCRA risk analysis), 
The block is checked on Form F0.29A that states Corrosive, ignitable, or 
reactive (RCRA hazardous waste), 

THEN: 

[A] Transfer the drummed IDM out of the RCRA 90day storage area. 

[B] Manage the IDM in accordance with 1-F99-ENV-OPS-F0.23. 

ERM PM 
[2] IF Yes is recorded on Form F0.29A, Column 8, for any analyte, 

OR the TOTAL (or GRAND TOTAL) blocks on Form F0.29B, in either Columns 4 or 
6, are greater than 1, 
THEN: 
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7.12 Managing IDM (continued) 

ERM PM (continued) 

PI 

fjcl 
, ... . . .. .:.:.: ..... 

. . . . . ... ifDt . . . . . . . 

ERM EOM 
Fj 

ERM PM 

Assign a waste code in accordance with the Hazardous Waste Requirements 
Manual (Manual 1-1oooO-HWR), Section 3.0, Waste Identification and 
Analysis. 

Complete labels for drums in accordance with the Waste Requirements Manual 
(Manual 1-1000-WRM) Procedure for Non-radioactive Waste Packaging 
(WP- 1027). 

Complete travelers for drums in accordance with the Waste Requirements 
Procedures Manual (Manual 5-2300-WRP) Procedure on WasteResidue 
Traveler Instructions (WO-1102). 

Transfer the drums containing RCRA waste to Waste Operations for proper 
storage in permitted or interim-status facilities in accordance with 4F99-ENV- 
OPS-F0.23. 

[3] IF the TOTAL (or GRAM> TOTAL) blocks on Form F0.29C, in either Columns 4 or 
6, are greater than 1, 
THEN: 

@i Complete a label for the drum, identifying the IDM as containing CERCLA 
hazardous substances greater than 1x10" with the disposition pending the ROD. 

ERM EOM 
{CJ Transfer the drums containing waste out of the 90day storage area to an area to 

be determined for interim storage as non-RCRA waste. 

I! 
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The disposition of the non-RCRA IDM in interim storage will be determined by 
parties to the Interagency Agreement (IAG) and the public as part of the ROD for the 
area in which the IDM were generated. 
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8. RECORDS 

Management of all records is consistent with 1-77000-RM-001, Records Management 
Guidance for Records Sources. 

The records generated as a result of this procedure are considered quality'records and are 
managed in accordance with 2-G18-ER-ADM-17.01. The records generated as a result of 
this procedure are also considered potential Administrative Records and are managed in 
accordance with 3-2 1000-ADM-17.02, Administrative Records Screening and Processing, in 
addition to 2-G18-ER-ADM-17.01. 

There are no nonquality records generated by this procedure. 

Em1 PM 

[l] Ensure that the original and one copy of the following quality-related records, as 
appropriate, are transmitted to the ERM PFC in accordance with 2-G18-ER-ADM- 
17.01: 

Form F0.29A 
Form F0.29B 
FormF0.29C 
Form F0.29D 
Form F0.29E 

Submission of record 
requirements. 

opies to the ERM PFC will satisfy Administrative Record 

[2] Ensure that one copy of the following quality-related records, as appropriate, is 
retained for the project tile: 

FormF0.29A 
0 FormF0.29B 

Form F0.29C 
Form F0.29D 
Form F0.29E 
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8. RECORDS (continued) 

3-H46-ENV-OPS-FO. 29 

ERM PM (continued) 

131 Ensure that one copy of the following quality-related records, as appropriate, is 
transmitted to ERM €OM: 

Form F0.29A 
Form F0.29B 

* Form F0.29C 
FormF0.29D 
FormF0.29E 
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9. REFERENCES (continued) 

1-10000-HWR7 Hazardous Waste Requirements Manual, Section 3.0, Waste Identification 
and Analysis 

l-lOOOO-WRMt Waste Requirements Manual, WP-1027, Non-radioactive Waste Packaging 

1-77000-RM-00 1, Records Management Guidance for Records Source 

2-G 18-ER-ADM-17.01, Quality Assurance Records Management (Until issued, use 
3-2 1000-ADM-17.01, Quality Assurance Records Management) 
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Page 1 o f 2  
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APPENDIX 3 
Page 1 of 6 

IDhl RCRA CONSTITUENTS OF CONCERN 

Common Nunc (hrmial Absaacrs Name Orher Synonym CAS No. 
Acetone I-Rooanone 6 7 - 6 4  I 
.4CCloNtnlr same 75-05-3 
Acero&enoflr Ehanonc. l-phmvl- 93-36-2 
2.Acccvlmmcfluorofle A c c m d e .  N-9K-fluoren-?-yl- 53-96-5 
ACmleUl 2-Pmpcnal 107-02-3 
Anvlonirnle 2 - R p c n e ~ t n l c  107- 13- I 
..udnn 1 . 1 J . 8 - b ~ l h u l o M p h h l ~ e .  123.1.1O.10 30-00-2 

1 IC-hexachlom- I .J,JhS,S.Sa-hex;rhydrr>-. 

( lalpba-laIph~Jahaa5alphaSalpha 
&beta)- 

Ulvl chlonde I-Propane, 3-chlom 3-Chloruproune 107- 18-6 

+Ammohi Wenv I [ 1 .l'-Biphcnvl(--barmnr 92-61. I 

AJu h e  &n7EIlalIUle 62-5!-! 

Xnrlnionv Same 711aj6-0 

A m l l l e  sULhrr0u.l a n d  2-cblonXhyl2-[44 1.1- IN- 57-8 

dunelhylethvllphenoxvl- 1-rnclhvlcthyl esur 
Anrnic same 7441k33.2 
B'VlnUm Same 7 U b J 9 - 3  
Bervaiaimttmcenc Same 56-55.3 
Benzene Same 7143 .2  
Benzidine [ 1.1'-8iphenVl JJ.NWiaminc 92-87-5 
Bcnzn(hlfluoranthene Bern[ e 1 auphenanw lenc 205-99-2 
Benzoklf luomhene Same 207-08-9 
Bcnzo(alpvRnc Same sa32.s 
Bey Ilium Same 7440.11-7 
Brurnodichlommrchanc 75-274 

Brnmoiom Methane. aibmmo- 7 5 - 5 2  

~Brornoohcnvl phrnvl ether Benzene. 1-bmmolohcnoxy- pBmmcdipbenv1 ether 101-55-3 
Butyl benzyl phthdye  1l-Benzcocdiurkaxytic acid. butyl 35-68-7 

lpncnvhechvl ester 
c'drmnll /Same 744oJ3-9 
Carbon Jisul6de same 75- 15-0 
Carinn t e m d o n d e  ,Me&ule. tecncbloro- 56-233-5 
Chlordane 4.7-Mehan+ LH-mdenc. 12.4.5.6.7.5.5- 57-74-9 

m o m  23 . ~ ~ L J . ~ . ~ J - ~ c x J ~ v ~ I u -  
(Ihlordme (alpha and gamma isomers) Alpha-Chlordule 5 103-7 1-9 

Gamma-Cdordane 5103-74-2 
pLhlom&e &nteoarmne. k h l o m -  CChlom&e 10647-3 
Cidombenzcne & m e .  d o r p  108-90-7 
ChlOmbeMl3lc Bemneuxac m d ,  51a15-6 
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Duncrhoxe 

p Dvnethvlvninoazobcnne 
7. I 2 - O r n e t h v l & n z ( s l ~ t d n e  

3,3'-Dun&Vlbrnndin~ 
d p h ~  Ilpha-Duncrhv lphenerhvlunine 
?.IDimethvlphcaol 
Dunerhvl phrhdarr 
I .3-D(nirmbenzene 
4.6-Dlnitm-ol , 

?.tD(niuophenol 
2.I-Dirurrotoluenc 
?.6--Dirutrotoluene 

D i - n - q l  phrhdlsrc 
I3 phe nv lvnine 
Dsulfomo 
Endoauifvl 

Dinoseb 

Endrin 

Endrin memholius 

51 12/94 

chcmjul .Absuscrr Name !Xhcr S r r m w m s  CAS so. 
Phosphodirhioic acid. 0.0-dimethyl S - [ 2 -  WSI-5 
fmethvlmmo~2-oxoethyl~ eser  
k m n a m i n e .  Y ~ V - J i m e t h v l - U p h m V l ~ ~  60-11-7 
Bcnz(alyllhncone. 7.12-dimethvl- 57-97-6 
[ l . I ' - B i p h e n v l l - l , l ' ~ i ~ e .  13-dimethyl +Tolidine 119-93-7 
Bemnecrhanamine. alpbadphadimethyl- 122-09-5 
Ptimol. 2,bdimelhvl- 105-67-9 
12-&ruenediarboxvlic acid. dimcrhyl 131-11-3 
B e m e .  dinit- 25 154-54-5 
Phenol. 2-merhvlJ.6-dini~u- 4.6- Dim tm-2-methv I pheno I j !4S?-I  
Pheool. I.+dinimj 51.23-5 
B e m e .  I-merhyl-2.+dinitm- l-!4ethvi-2.Idinitm&u.zme I21-I4-2 
B e m e .  Imcrhyl- I.?-Jinitm 6oh-20-l 
PhenoL 2.( I-rnerhvlpmpI)-l.Mitm 88-85-7 
12.&nzcnelti&xylic a n d  diiocyl esur  117-84-0 
Berunwmine. H-pbenvl- 122.j9-l 

29 &oJ-, Ptiosphodithioic arid. 0.0dicLhvi S-12- 
h.9 -~~e~cr2 .4 ,3 -bmzodioxuhjepm.  Endnrdfan 1 115-29-1 
6.7.S.9.10. lC-h~~J0ro-  1.55~6.9.9a- EndoauiFYl LI 
hexahvdro-. !-oxide 
2.7:3.6Dimerhmon~rh(?,-bloxirene. 12-20-9 
3.4.5.6.9.9-hexachloro- I a22d.6.6&7.7a 
-hydro-. 
(Iaalphdbah?lbedalpha6alPhhs 
6atWk hat 7 d p h s i -  

Endrin aldehvde 

Fndrin kecone 

4-H46-ENV-OPS-F0.29 
REVISION 0 
PAGE 47 OF 70 

Ethyl methmesdfonuc 

Fmpbur 

APPENDIX 3 
Page 3 of 6 

Mcrha~~~sulfon~c acid &VI esur 62-50-0 
Phorpbomthioic acid. O-[S. 52-55-7 
[ ( d i n e r h y i a m m o ) s l l l f o n y l ~  0.0- 
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5-Nllm-~toluldmc 
Penuchlombcnzme 

Pentnchlomlhaoo 

Pmuchlommm&nzme 

Prnwhlomohmol 

PhenaCCM 

Phenol 
P h O W  

5/12/94 

chcrmcal Absvacu Nme Orher Svnonvms CAS Yo 

Benzcnunme. 2-mehvl-5-mtm 99-55-9 
& m e .  p u o r o -  608-93-5 

Phenol, pcncachloro- 37-8&5 

Phosphomdiduoic lad. 0 . 0 d t c h y l  S-((ethvl- 298-02-2 

Elhme. penmdoro- 76-01-7 
Berucne. pcnmchlomnitro- 52-68-5 

Acccamrdc. Y4Cethoxvphenvl)- 62-4+2 
S m e  108-95-? 
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Polvchlonnarcd hphcnvls 

b c l o r - 1 0 1 6  
Xmclor- 1221 
b c l o r -  I232 
Amclor- I212 
b c l o r -  I248 
h c l o r - I z j 4  

Aroclor- I250 
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1267Ll l -2  
1 I IW2S-2 
11141-16-5 
53469-21-1) 
12672-3-6 
11097-69-1 
I lOYfj-.S2-5 
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Barium 

TCLP REGULATORY LEVELS AND TABLE OF RISK-BASED CONCENTRATIONS 

100.0 

T A B L E  6-1 
TCLP CONSTITUENTS OF CONCERN MAXIMUM CONTAMINATION LEVELS 

I UIIEiwCAL I REGULATORY LEVEL I 

B'2ncn.a 

Cadmium 

Carbon letnchloridc 

0.5 

1 .o 
0.5 

Chlordane 

chlombcnrcm 

Chlomrolm 

Chromium 

d I - C S O l  

0.03 

100.0 

6.0 

5.0 

200.0 

I 200.0 I 

I .2-Oichlonxihane 

1.1.-Dichlorathylene 

2.4-0inotmtolucnc 

~~ ~ ~~ ~ 

Z.4-0 10.0 

1 .+Dichlorobenzene 7.5 

0.5 

0.7 

0.13' 

f idrin 0.02 

I Hcxachlomberoenc I 0.13' I 
Hexachlomburadiem 0.5 

h d  

Lindane 

%lclrury 

5.0 

0.4 

0 .2  

Methoxychlor 10.0 

Nitmkuena 

Pcnlachlorophcnol 

Pyridine 

I Vinyl chloride I 0.2 I 

2.0 

100.0 

5.0' 

~~ ~ ~ 

' 

' 
lrw, m-. and p-Crcwl conccntntiomcannotbc diCTcrentiatcd. rhc i o u l  crew1 0 2 6 )  concentration I S  u x d .  
The regulatory level of total cresol IS 200 mgil. 
Qumtiution limit IS greater than the csiculatcd mgulatoq levei.  The quaniiotion limit lhcreiore becomer 
dle regulatory fcvcl. 

Sclenium 

Silver 

Tctrnchlorocth ylenc 

I .o 
5.0 

0.7 

Toraphem 

Trichlonxth ylcnc 

Z.S.5-Trichloroyhenol 

2.4.6-Tflchlumphenol 

2.4.5-TP (Silver) 

0.5 

0.5 

100.0 

2.0 

I .o 



a z 
d 



h 
3 
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TABLE 6-2 (continued) 
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TABLE 6-3 (continued) 
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FORhl 1;0.29E, COMPUTER-GENERATED CLASSIFICATION OF IDM 

i z 

3 
0 

I 
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RISK-ANALYSIS METHOD 

The risk-analysis method used in this procedure will be applied for IDM RCRA Constituents of 
Concern (RCRA risk analysis) and for all other IDM Constituents of Concern (inclusive risk 
analysis). In the risk analyses, constituent concentrations in the IDM are compared to chemical- 
specific Risk-Based Concentrations (RBCs) for soil. The calculation of RBCs is based on multiple 
exposure pathways (direct ingestion of soil, dermal absorption, inhalation of suspended soil, and 
ingestion of food grown in contaminated soil), EPA chemical toxicity data, and conservative target 
risk levels (excess cancer risk of IO4 and HQ of 1 for noncarcinogenic effects). 

The RCRA risk analysis will be performed as follows for all IDM RCRA Constituents of Concern: 

Carcinogens: Ratios of constituent concentrations to RBCs will be calculated and then summed. If 
the sum is greater than 1 (representing a cumulative cancer risk of IOd), the IDM will be managed as 
a RCRA waste. 

Noncarcinogens: Ratios of constituent concentrations to RBCs will be calculated and then summed. 
If the sum exceeds 1 [cumulative Hazard Index (HI) of 11, the IDM wiIl be managed as a RCRA 
waste. 

The inclusive risk analysis will be performed as follows for all IDM Constituents of Concern: 

Carcinogens: Ratios of constituent concentrations to RBCs will be calculated and then summed. If 
the sum is greater than 1 (representing a cumulative cancer risk of 
RCRA interim storage. If the sum of ratios is 1 or below. the IDM may be removed from srorage. 

the IDM will be held in non- 

Noncarcinogens: Ratios of constituent concentrations to RBCs will be calculated and then summed. 
If the sum exceeds 1 (cumulative HI of l), then the IDM will be held in non-RCRA interim storage. 
If the sum is 1 or below, the IDM may be removed from storage. 
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The equations, default exposure parameters, and other factors used in deriving the RBCs are 
described below. 

Basic Equations for Calculating RBCs for Soil: 

The generic equations used to calculate multiple-pathway FU3Cs for soil are shown below. The 
equations are derived using the Environmental Protection Agency @PA) guidance for risk assessment 
in accordance with EPA, Risk Assessment Guidance for Superfund, Volume 1, Human Health 
Evaluation Manual, 1989 and the Colorado Department of Health (CDH) Interim Find Policy and 
Guidance on Risk Assessments for Corrective Action at RCRA Facilities, November 1993. The CDH 
guidance was specifically used to obtain the intake parameters in the following equations. RBCs are 
chemical specific, and are in Appendix 6, Tables 6-2 and 6-3. 

Chemical-specific toxicity factors, namely reference doses (RfDs) for noncarcinogenic effects and 
slope factors (SFs) for carcinogenic effects, are used in calculating the RBCs. These toxicity factors 
are developed.by EPA, and undergo periodic review and revision. In addition, new toxicity factors 
may become available as additional chemicals are evaluated. The primary source of €PA toxicity 
factors is the IRIS, an on-line database of EPA-verified toxicity values. The second source for 
toxicity factors is HEAST for the current year. Additional toxicity information for some chemicals 
may be available from the EPA Environmental Criteria and Assessment Office (ECAO). The tables 
containing the toxicity factors will be updated on a periodic basis by the Environmental Restoration 
Risk Management Group. 

Intake factors (IFs) used in the RBC equations shown below are described in detail in this appendix. 
IFs for noncarcinogenic effects and carcinogenic effects are calculated using slightly different 
equations. All IFs used in the calculation of RBCs have units of kg soil/kg body-weight per day 
(kg/kgday). RtDs have units of mg chemical/kg body weight per day (mg/kg-day). SFs have units 
of risk per mg/kgday. 
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Noncarcinogenic Effects: 
RBCnc = HO 

IFo + IFd + IFf + E,j 
RfDo RiD i 

where RBCnc = 

HQ = 
IFo = 
IFd : = 
Iff - 
IFi = 
RfDo = 
RfDi = 

- 

Risk-based concentration for noncarcinogenic effects of chemicals in 
soil (chemical specific) (mg chemical/kg soil) 
HQ for noncarcinogenic effects = 1 
Oral intake factor for soil ingestion (kg/kgday) 
Dermal intake factor for dermal absorption from soil (kg/kgday) 
Oral intake factor for ingestion of homegrown produce (kg/kgday) 
Inhalation intake factor for inhalation of suspended soil (kg/kgday) 
Oral reference dose (chemical specific) (mg/kgday) 
Inhalation reference dose (Chemical specitic) (mg/kgday) 

Carcinogenic Effects: 

RBCC = lod 
(IF0 + IFd + IF9 x S F o  + IFi x SFi 

where RBCc = Risk-based concentration for carcinogenic effects of chemicals in soil 
(chemical specitic) (mg/kg) 

1 Od = Target cancer risk level ( I  in 1,000,000) 

IFo, d, f, i = Same as previous equation. 
SFo = Oral cancer slope factor (chemical specific) (l/[mg/kgday]) 
SFi = Inhalation cancer slope factor (chemical specific) (l/[mg/kgday]) 

The equations are generic since all pathways do not apply to all chemicals, and toxicity factors are not 
available for all chemicals. Specific pathways that are not addressed for some chemicals include 
inhalation of volatile organics as particulate matter, uptake of non-metals by food grown in soil, and 
dermal absorption of polycyclic aromatic hydrocarbons. Volatile organics evaporate from airborne 
soil particles, and therefore, will not be inhaled as particulate matter. In addition, only metals are 
primarily taken up by food plants. In cases where toxicity factors do not exist for a given pathway, 
that pathway will not be included in the RBC calculation. 
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Intake Factors and Exposure Parameters: 

The calculation of IFs for soil ingestion, dermal absorption, inhalation of particulates, and ingestion 
of food grown in soil are shown below. The exposure assumptions are based on CDH default values 
(CDH 1993). 

Ingestion of Soil (Time-weighted average): 

where IF Intake factor = 

Ingestion rate for child ages 1-6 = 200 rng/day 
Ingestion rate for ages 7 and up = 100 mg/day 
Exposure duration for child 1-6 = 6 yr 
Exposure duration for adult = 24 yr 
Body weight for child 1-6 = 15 kg 
Body weight for adult = 70 kg 
Conversion factor = 1E-06 kglmg 
Exposure frequency = 350 dayslyr 
Averaging time 

1.6E-06 kg/kgday (carcinogens) 
3.7E-06 kg/kgday (noncarcinogens) - - 

= 25,550 days (70 yr) (carcinogens) 
= 10,950 days (30 yr) (noncarcinogens) 
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Dermal Absomtion from Soil (Time-Weighted Average) 

- where IF - Intake Factor 

Exposed skin surface area for child ages 1-6 = 4,600 cm2 
Exposed skin surface area for ages 7 and up = 7,100 cm2 
Exposure duration for child ages 1-6 = 6 years 
Exposure duration for ages 7 and up = 24 years 
Body weight for child ages 1-6 = 15 kg 
Body weight for adult = 70 kg 
Absorption factor = 0.5 (unitless) 
Adherence factor = 1 .O mg/cm'/event 
Exposure frequency = 350 events/year 
Conversion factor = 1E-06 kg/mg 
Averaging time = 25,550 days (70 years) (carcinogens) 

= 2.9E-05 kg/kgday (carcinogens) 
= 6.8E-05 kg/kgday (noncarcinogens) 

= 10,950 days (30 years) (noncarcinogens) 

EPA (EPA 1989) guidance states that it is inappropriate to use oral slope factors as a measure of 
dermal absorption for carcinogenic polycyclic aromatic hydrocarbons (PAHs). Therefore, dermal 
absorption of PAHs is not included in calculating RBCs for PAHs. 
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Inhalation of Soil Particulates (Time-weighted Averace): 

I where IF Intake factor 

Inhalation rate for child ages 1-6 = 0.73 m’hour 
Inhalation rate for ages 7 and up = 0.83 m3/hour 
Exposure duration for child ages 1-6 = 6 years 
Exposure duration for ages 7 and up = 24 years 
Body weight for child ages 1-6 = 15 kg 
Body weight for adult = 70 kg 
Conversion factor = 1E-06 kg/mg 
Exposure time = 24 hours/day 
Exposure frequency = 350 dayslyear 
Particulate emission factor = 4630 m’lmg 
Averaging time = 25,550 days (70 years) (carcinogens) 
10,950 days (30 years) (noncarcinogens) 

= 4.1E-11 kgtkgday (carcinogens) 
= 9.6E-11 kgkgday  (noncarcinogens) 

Ingestion of Homegrown Fruits and Vegetables (Time-Weighted Average) 

where IF = Intake factor = (TC)(4.5E-04) kg/kgday (carcinogens) 
= (TC)( 1 .OE-03) kg/kgday (noncarcinogens) 

ED,, 
EDd,,, 
BW,,, 
BW,, = Body weight for adult = 70 kg 
rR = Ingestion rate = 122,000 mg/day 
FI = Fraction ingestion from a contaminated source = 0.36 

= Exposure duration for child ages 1-6 = 6 years 
= Exposure duration for ages 7 and up = 24 years 
= Body weight for child ages 1-6 = 15 kg 

EF = Exposure frequency = 350 daysjyear 
CF = Conversion factor = 1E-06 kg/mg 
TC = Chemical-specific soil to plant transfzr coefficient 
AT = Averaging time = 25,550 days (70 years) (carcinogens) 


